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ABSTRACT

The phase transformation temperature {rom 8- to e-alumina was lowered from 1214€ to 1140 in DSC
by treating y-alumina obtained by calcmation of boehmite at 700T for 2 hrs with a-ALO; seeds (d;=0.36
pm) and 3 wt% of the alurmma sol. o-AlLD; seeds seemed to lower the transformation temperature and the
alumina sol suppressed the high lemperature agglormeration. The effect was increased as the amount of the
sol was increased, which was supporied by TEM and pareicle size distribution. For an example, spherical
y-alumina powder with ds,=054 um was prcpared by ireating the y-alumuna with 9 wt% of the alumina sol
andd 3 wit% of the a-AL0s. It sintered to 99% of the theoretical density at 1500C for 2 hrs. and it had relatively
homogenecus microstructure with 2~3 um sized grams.
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Fig. 1. DSC curves of y-alumina powder prepared by:
(a} heating boehmie at 700C for 2 h. and (b)
treating the y-alumina with 3 wt% of the sol
and 3 wi% of the a-alumina {AKP30} with a
healing rate of 10T /min. under flowing air.
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Fig. 2a. XKD pallerns of alumina powder prepared by
treating y-alumina with 3 wi% aof the @-ALO,
and 3 wt% of the alumina sol, and then heat
trealing at: (2) 1000C and (b) 1100 for 1 h..
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Fig. Zb. XRD patterns ol boehmite powder heat-lreated
at various temperatures lor 1 h.
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Fig. 3. SEM and TEM micrographs of alumina powders derived from y-alumina using: (a} none, and calcined
at 1200T /1 h, (b} 3 wt% sol+3 wit% seed. 1000C /1 h., {c) 3 wi% sol+3 wt% seed, 1100T /1 h., {d)
5 wt% sol+3 wt% seed, 1100C /1 h, (e) 7 wt% sol+3 wt% seed, 1100C /1 h, () 9 wi% sol+3 wt%
seed, 1100 /L h., (g} 3 wt% sol, 1200C/1 h, and (h) 3 wt% seed, 1100T /1 h. {X 13,000 in TEM).

A 329 A4 3(1995) —4B85—



-
=]
=}

o
Q

=]
[=]

o
[=]

)
=

Cumulative Mass Pereent(%)

L. s . L A

05
Parlicla Size(um}

2 1 02

Fig. 4. Particle size distributions of e-alumina pow-
ders prepared by treating y-alumina with 3
wt% of g-alumina seed and various amount
of the alumina sol: {a) & wt%, (b) 3 wi%, (c)
5 wit%, and (d) 9 wt%, and then fallowed by
calcination at 1100°C /1 h., compared with (e)
only 3 wit% of the alumina sol and calcined
at 1200T /1 h.
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Table 1. Effects of Calcination Temperature and Amount of the Alumina Sol on the Densities of Alumma Prepared
from v-alumina and Sintered at 1500% for 2 h.

. Al sol a-2lumina Calcination Sintered Density
Specimen
(wt%) {wit%) Temp. (C/1 h) Phase (g/cm®) (Rel. Denl)
B 3 3 1000 3.70(93.29%)
C 3 3 1100 a 3.80(95.7%)
D 5 3 1100 o 392(98.7%)
F 9 3 1109 o 3.93(99.09)
H 0 3 1100 a 3.72(93.7%)
| 3 0 1100 3] 3.60(90.7%)
G 3 ] 1200 v} 3.77(95.050)
A 0 0 1200 o Not Sintered
—486— L4 w3 A
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Fig. 5. SEM micrograph of polished and thermally et-
ched surface of sintered alumina at 1500%
for 2 h.
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